The contrast between his visual memory for words and letter and his auditory memory was very striking. Although h had not been able to learn to recognise by sight the letter and words in his little primer he could repeat the content: of the book by heart. He could repeat the alphabet correctly and rapidly, but he could only recognise some of the letter! by sight and that often after many mistakes. He could spel rapidly and correctly most words of one syllable such al "cat," "dog," "boy," "man," &c., but he could n01 recognise by sight one of these words. Even such commor words as "the," "of," "in," "to," &c., he could n01 recognise by sight although he could spell them quite correctly. The failure of visual memory was for words and letters only. It did not extend to objects, persons, OJ places. Pictures of all kinds he recognised at once. It was therefore perfectly clear that the difficulty lay in the failure of the visual memory for letters and words. In this lad's case the defect was extreme, as even after years of practice he had not been able to acquire the visual memories of all the letters of the alphabet. On testing his visual memory for figures I found that this was not so defective. He made many mistakes, but he knew them much better than the letters of the alphabet. He had not practised them for some time and his father said that he knew them pretty well at school. In order to compare the visual memories for letters and for figures I asked him to spend the next four weeks in learning the alphabet and also in learning the figures up to 50. He had thus nearly the same number of visual images to acquire in each case. When he returned I found his knowledge of the letters to be somewhat improved, but he recognised correctly all the figures up to 50. His father has observed that he learns the figures much more rapidly than the letters. As he expressed it " they come more readily to him." He could perform mentally simple sums in addition.
The contrast between his visual memory for words and letter and his auditory memory was very striking. Although h had not been able to learn to recognise by sight the letter and words in his little primer he could repeat the content: of the book by heart. He could repeat the alphabet correctly and rapidly, but he could only recognise some of the letter! by sight and that often after many mistakes. He could spel rapidly and correctly most words of one syllable such al "cat," "dog," "boy," "man," &c., but he could n01 recognise by sight one of these words. Even such commor words as "the," "of," "in," "to," &c., he could n01 recognise by sight although he could spell them quite correctly. The failure of visual memory was for words and letters only. It did not extend to objects, persons, OJ places. Pictures of all kinds he recognised at once. It was therefore perfectly clear that the difficulty lay in the failure of the visual memory for letters and words. In this lad's case the defect was extreme, as even after years of practice he had not been able to acquire the visual memories of all the letters of the alphabet. On testing his visual memory for figures I found that this was not so defective. He made many mistakes, but he knew them much better than the letters of the alphabet. He had not practised them for some time and his father said that he knew them pretty well at school. In order to compare the visual memories for letters and for figures I asked him to spend the next four weeks in learning the alphabet and also in learning the figures up to 50. He had thus nearly the same number of visual images to acquire in each case. When he returned I found his knowledge of the letters to be somewhat improved, but he recognised correctly all the figures up to 50. His father has observed that he learns the figures much more rapidly than the letters. As he expressed it " they come more readily to him." He could perform mentally simple sums in addition.
In my second case the lad, although reading imperfectly and with great effort, had no difficulty whatever in reading figures even in the most complex combinations. In the third and fourth cases quoted there was no difficulty with figures. The facts observed in these four cases regarding the reading of figures confirm the observations previously made and the deductions drawn therefrom in my book on " Letter-, Word-, and Mind-Blindness." It is there argued that the complete functional independence of the visual memories of letters, words, and numbers, as evidenced by the fact that many patients completely word-and letter-blind can still read figures, could only be satisfactorily explained by anatomical independence-i.e., that these memories were registered in different areas of the cerebral cortex. From this point of view it is easily understood how these four patients, while experiencing the very greatest difficulty in learning to read letters and words, had little or none in learning to read figures.
The second case belongs undoubtedly to the same category as the first, but the defect is not present in such a marked degree. The patient had passed the first stage in learning to read-i.e., he had acquired the visual memory of all the letters of the alphabet. His difficulties had been manifested in the slowness with which he had acquired the visual memory of words. After being three years at school he could recognise by sight the most common and familiar words, but his stock of word memories was very limited, so that in reading he had to pause at most of the words and spell them out letter by letter and so get the word by appealing to his auditory memory. Even unfamiliar words of one syllable, such as "tub" and "rug," he was unable to recognise by sight alone until he had spelt them out aloud letter by letter.
Another very significant fact about this boy, who was otherwise very intelligent, was the fact, told us by the father, that he never read for amusement. As his father expressed it, "reading seemed to take a good deal out of him."
There can be no doubt that in the case of this boy there is some congenital deficiency in the centre for the visual memory of words whereby the functional activity is lowered and, therefore, the process of acquiring and storing up the visual memories of words is rendered enormously more difficult. In the case of this boy, however, the fact that he has already made considerable progress causes us to entertain the hope that with patience and perseverance he may yet learn to read ffuently by sight. Dr. Pringle Morgan's case briefly quoted was a very similar one. Great difficulty was here experienced in the acquirement of the letters, but by dint of perseverance these were mastered. The patient, however, had been unable to acquire the visual memories of words, unless a few simple and common words, and could only read by spelling out aloud the words letter by letter. Dr. Bastian's case, where the patient, intelligent and alert in other respects, experienced the greatest dimculties in learning to read, although not recorded with sufficient detail, no doubt belongs to the same class. Although I have not been able to bring forward more than these four cases as illustrations of this congenital form of " I word-blind ness " I have but little doubt that these are by no means so rare as the absence of recorded cases would lead us to infer.
Their rarity is, I think, accounted for by the fact that when they do occur they are not recognised. It is a matter of the highest importance to recognise the cause and the true nature of this difficulty in learning to read which is experienced by these children, otherwise they may be harshly treated as imbeciles or in. corrigibles and either neglected or flogged for a defect for which they are in no wise responsible. The recognition of the true character of the difficulty will lead the parents and teachers of these children to deal with them in the proper way, not by harsh and severe treatment, but by attempting to overcome the difficulty by patient and persistent training. THE term "incubation period" has frequently been employed in a somewhat vague and indefinite manner. If, as there is every reaon to believe is the case, infective diseases are caused by specific organisms which gain access either to a mucous surface-as, for example, in cholera-or by penetrating the tissues-as in bubonic plague-the term 11 incbation period" should have a strictly limited significance. It should be held to cover that period which elapses between the time when the organism gains access to the surface or tissues and the onset of the symptoms of the disease. In this sense it is probable that the incubation period of most infective diseases is comparatively short. But the term in question has more often than not been employed as indicating the period between the mere exposure of the patient to infection and the onset of the disease. The difference between these two uses of the term is obvious. A person may be exposed to the infection of plague or any other disease, and he may carry away some of the infectious material with him, clinging to his clothes or to some article taken by him from the infected room or district, and days, weeks, or even months may pass before the infectious material gains access to his tissues.
It is therefore quite possible that instances that have been regarded as examples of very long periods of incubation are not so in the proper sense of the term. It is only, in faet, at the other end of the scale-in those instances where the incubation period has appeared to be strikingly short-that anything like certainty is possible in attempting to measure its duration.
In regard to plague, there is one class of cases in which the incubation period can be accurately measured. I refer to those cases in which medical men or hospital attendants have been inoculated through wounds or abrasions at necropsies upon plague cadavers. In these cases it is important to remember that the mode of invasion of the virus differs essentially from that which occurs in the enormous majority of plague patients. There is in these cases a definite introduction into a fresh wound of (probably) a considerable quantity of virus which is (probably) accompanied in most instances both by the products of commencing decomposition and by extraneous micro-organisms of a particular class. In the mass of patients, on the other hand, who contract plague in the ordinary manner, the amount of the virus received is (probably) very much smaller, the bacillus gains access to the body either by some old and minute or even invisible abrasion or through the respiratory or alimentary tract, and if it is accompanied by other micro-organisms these are (probably) different from those in the other class of cases. This difference between the two modes of invasion is obvious, and it appears to be associated with a difference in the length of the period of incubation.
In cases of plague contracted through a wound or abrasion becoming infected during a necropsy on a plague cadaver the incubation period is almost invariably two days, rarely three, and perhaps never longer. A considerable number of cases of this nature have now been recorded and almost all agree in the onset of symptoms being upon the second or at latest the third day after the reception of the virus.
The following example came under my own observation in the Parel (Old Government House) Hospital, Bombay. A hospital assistant took part in the performance of a postmortem examination, on March 14th, 1898, at 3 P.M., on the body of a patient who had died from pneumonic plague 13 hours before. During the examination he pricked one of the fingers of his left hand. He began to feel ill on the evening of March 16th and died on the 20th from acute bubonic plague with a supra-trochlear bubo and later an axillary bubo. Here the incubation period slightly exceeded two days.
Major C. R. M. Green, I.M.S., has recorded the following The autopsy showed that he died of plague." 1 Here the incubation period was apparently two days in the case of the (European ?) medical officer ; and uncertain, but less than three days, in that of the native assistant. The same observer has recorded the following case.2 A dome assisted at the post-mortem examination on a patient who died from plague on June 3rd. He was reported to be very ill on June 8th, and was then said to have been ill for two days. If the necropsy was made on the 3rd the incubation period was apparently in this case of three days' duration.
Some doubt, however, exists about this case. The man was at first stated to have cut his finger at the post-mortem examination, but on examining his hands a small nearly healed cut was found on the right thumb and no wound or abrasion on the left upper extremity, while it was on the left side that the (axillary) bubo was present. Mr. J. Nield
Cook has recorded a similar case in which a dome scratched himself on a point of bone at a necropsy, and plague developed two days later. 3 Captain S. E. Prall, 1. M.S., has published a case in which a native Christian wounded his right index finger on May 19th, and developed plague on the 21st. The original wound, a quarter of an inch in length, healed rapidly and was not to be seen on the 21st. Here the incubation period was of two days' duration.
In the case of Dr. Sticker of the German Plague Commission, who suffered from an attack of plague contracted in this manner, the duration of the incubation period was also stated to have been two days.
It would appear exceedingly probable that in many of these and similar instances the infection has been a mixed one, other organisms and the products of commencing decomposition being received into the tissues in addition to the plague organism, and that this hastens the onset of symptoms. Two cases, at least, have been recorded which are somewhat analogous to the above in that, though the virus was not received into the patients' tissues at a post-mortem examination, the exact moment at which the virus did enter the patients' tissues could be determined, at all events approximately. The first case of this kind came under my own observation.
The patient was one of the English nurses sent to Bombay by the Secretary of State. A patient coughed in the nurse's face on Feb. 15th, 1898, and a portion of the sputum entered the conjunctival sac of one eye. The eye smarted and felt sore until the 18tb, when there were feverishness and tenderness below the ear on the side ef the affected eye, and the patient died from plague on the 22nd. Here the incubation period was apparently three days. The second case of the kind was recorded in Hong Kong. The patient was, as in the last case, an English nursing sister. The incident which led to her contracting the disease is described as follows. "One of the patients in his delirium coughed in her face on April 20th. She became ill on April 25th and it was soon found that she was suffering from pneumonic plague." 5 In this instance the incubation period was apparently five days. The case is one of great interest when taken in conjunction with the one just described. In that, it will be observed, the infection was, there is every reason to believe, introduced through the conjunctiva. (It is the only instance which I have met with in which the disease was contracted in this manner.) The incubation period was,. as already stated, three days. In the second case, on the other hand, the virus was, there is equal reason to believe, inhaled or it entered the tissues by way of the mucous membrane of the mouth or nose or upper respiratory passages, and in this case the incubation period was five days. It is impossible, of course, to form any general conclusion from single instances, but these two cases, as they stand, appear to suggest that when the virus enters the tissues by the conjunctiva the incubation period may be considerably shorter than when it enters by the lung or by the mucous membrane of the nose, mouth, or upper respiratory passages.. The modes of contracting plague hitherto mentioned are, it need scarcely be pointed out, of rare occurrence, and it is of more importance to ascertain the duration of the incubation period in those instances where the disease is contracted in one of the more frequent modes. What those various modes are need not be discussed here.
The evidence hitherto published points to the possibility of very great variations in the duration of the incubation period. It will be convenient to take some instances of a short incubation period first, to follow these by some general evidence of the. average period of incubation, and to conclude with a brief discussion of some examples where the incubation period haaapparently been of remarkable length. In two recorded instances the incubation period has appeared to be of not more than 24 hours' duration. The first case was that of a woman who, after a prolonged stay in a plague-free village, visited an infected town and sickened with plague on the following day. 6 Another recent example of a remarkably short incubation period was observed in a village in Mongolia where plague has been endemic for the last nine or ten years. A labourer from this village had been absent for eight days ; he returned to his house one afternoon ; a person was lying ill suffering from plague in this house. He developed symptoms of plague on the following day within 18 or 20 hours of his return to the house. It is just possible that this man had contracted the infection before leaving the village eight days previously, but the published account of the incident does not state whether he had been exposed to infection before leaving the village, while he certainly was so exposed on his return.7 A third example of a short incubation period is recorded in the report of the Bombay Plague Research Committee. The patient was a fireman on board the s.s. Hydaspes, which arrived at Bombay from Shanghai (a plague-free port) on Jan. 7th, 1897, and entered dock on the same evening. He did not complain of illness during the voyage to Bombay. Probably on the evening of the 7th, and certainly on the morning of the 8th, he visited the city where plague was prevalent. On the morning of the 9th symptoms of plague developed. Here the incubation period was almost certainly not more than 36 hours. The possibility of the infection having been brought in some unexplained way from one of the plague centres in China to Shanghai, and thence carried' by the patient to Bombay, only to develop after his arrival there is so remote that it may be practically ignored.
In most places the average duration of the incubation period of plague has been believed to be from two or three, to five, six, or seven days or even longer. In Bombay, in 1896-97, it was believed to have varied between four and six days, but to have been sometimes shorter and sometimes longer." It is rare in ordinary plague hospital practice in India to be able to determine even approximately the length of the incubation period, for reasons which are too obvious to require explanation ; but in one case admitted to the Mody Khana Hospital in Bombay the period could, it was stated, be determined as not exceeding three days. Thi patient arrived in Bombay from Calcutta (where plague wa not then present) by sea, on April 6th, 1897, and he states that his symptoms developed three days after landing, Dr. T. S. Weir, the health officer of Bombay, has als observed cases in which the incubation period seemed t be less than two days in length.'* In Hong-Kong the incubation period was thought to hav been usually from three to six days ,11 In the case of thre, European soldiers who were attacked by the disease i] Hong-Kong in 1894 the fever developed respectively thre and a half, four, and six and a half days after clearin! out some infected houses.l3
In the case of anothe soldier the incubation period was four days.13 The proof however, in these cases does not appear to be absolutely conclusive that the infection was contracted on th. particular day in question, and not either before or after Other observers of the same epidemic estimated the incuba tion period as varying between four and six days 11 anc between two and seven days 15 respectively. In Formosa, in the autumn of 1897, the incubation period was reckoned a1 from four to five days.'" In Mauritius the incubation period is stated to have never exceeded five days.17 In Alexandria the case has been published of a hospital assistant, who is said to have washed the body of a septicasmic plague patient on May 29th, 1899, and to have developed plague five and a half days later.I8 Here, however, further details are required to prove that the infection was contracted from this particular source and not from some other.
The following are some examples where the incubation period has appeared to be unusually prolonged. Surgeon-General R. Harvey, I.M.S., has recorded the cases of two stable-boys in his employ. One was attacked with plague and was at once removed to a separate tent; the other boy (who had slept with this one) and all the remaining servants were kept under observation. The second boy developed plague eight days later.10
Leumann has recorded three cases in which, he states, the incubation period was definitely ascertained to be 17, 19, and 20 days respectively. "Each of these cases," he adds, " came under my own observation ; was kept aloof from all sources of contagion or infection during the times specified, in a camp where the examining hospital assistant had to reside day and night ; could not have been infected by me as I had no occasion to examine any of them until reported to me as suffering from a disease suspiciously like plague, and they undoubtedly developed plague. I have also heard of similar experiences from other medical officers on plague duty in the Bombay Presidency." 20 In these instances, however, the term incubation period " is clearly employed as covering the period between the time of exposure to infection and the onset of the disease, and not the period between the reception of the bacillus into the tissues and the onset of the disease.
In 1896 a Chinese laundryman died at the Kennedy Town Plague Hospital in Hong-Kong.21 His only known exposure to infection had been 11 days prior to the commencement of his attack.
In this case also, as the man was employed in washing clothes, it is just possible that he may have contracted the disease from some infected clothes and that the incubation period was, therefore, shorter than it appeared. i In another instance in the same epidemic a Chinaman in the gaol at Hong-Kong developed plague after being nine days under lock and key. From June llth until June 20th he was apparently well, but on the evening of the 20th he became feverish and developed plague....... Dr. Lowson, however, states that the man complained of being ill for India, 1897. 20 Indian Medical Gazette, October, 1898. 21 Transactions of the Epidemiological Society, New Series, vol. xvi., 1896-97, p. 53, "The Spread of Plague," by James Cantlie, M.B. Aberd., F.R.C.S. Eng. I two days before being placed on the sick-list, thus reducing t the period to seven days, and although the man was put in , the cells on the llth it was not until the 12th that he was I really beyond contact with the outer world." n ! A large number of analogous cases of plague developing , in prisoners after much more prolonged separation from the outside world have been observed in Bombay. A smart outbreak of plague occurred, it will be remembered, in the Byculla House of Correction late in 1896. In 1898 I had two patients in my wards at Parel who had developed plague in the common gaol in Bombay. One of them had been in prison for six months before the onset of the attack. In a similar case in Karachi the patient had been in prison for five months before he developed plague.3 In all such cases the most probable explanation is that the infection has been conveyed to the prisoners in some way by means of rats, these animals being known to be common enough in many gaols.
In like manner in the very numerous instances in which plague has developed on board ship or in a distant port at long intervals after the ship has left an infected port, it is impossible to regard them as instances of excessively prolonged incubation period, and their explanation is most probably to be found in the preservation of the plague virus in clothes or other fomites before it gains access to the tissues of the patients.
From the facts and considerations here brought together it may, then, be asserted that when plague is contracted through a wound or abrasion received during a necropsy on a plague cadaver or through the conjunctiva, the incubation period is usually from two or three days and is probably somewhat shorter than when contracted in the more usual manner. When contracted in the ordinary manner the interval between exposure to infection and the onset of symptoms is usually from two to seven days, but it may be as short as 24 hours, and it may be extended in rare cases to a period of several weeks. In the vast mass of cases it is impossible to know at what moment the virus actually enters the tissues of the patient, but it is reasonable to believe2-1 that in those cases where the interval between apparent exposure to infection and the onset of symptoms has been very long the virus has for a considerable portion of the period been preserved in fomites outside the body of the patient.
For practical purposes it has been generally agreed to regard the maximum incubation period of plague as 10 or 12 days. The compiler of the Government of India Report upon Plague in India in 1896-97 has recorded the belief" that there has not been a single authenticated instance in the present epidemic of a period of incubation of more than 10 days." 25 12 days have been accepted as the maximum period by the framers of the Venice Convention. Plague, it is true, has in some instances developed on a vessel, at sea or in port, considerably more than 12 days after leaving an infected port; but these cases have been exceptional. In some of these instances the disease has developed three, four, and even six or more weeks after the ship has left the infected port.2G It is probable that these cases are to be explained in the manner suggested above ; and it is certain that any attempt to extend the conception of the incubation period for quarantine or observation purposes so as to include all possible cases of this kind would be fore-doomed to failure. 22 Ibid. z3 Indian Medical Gazette, August, 1898, p. 307, "Plague in Sind," by Surgeon-Lieutenant-Colonel Henderson, I.M.S. 24 In view of the occasional occurrence of excessively long incubation periods in a disease such as hydrophobia, a more positive assertion than that contained in the text would scarcely be justifiable. 25 Government of India Report, vol. i., p. 19. 2S Two cases of plague occurred on ships in the Thames in the autumn of 1896 ; in one the patient had left Bombay 39 days before his attack, and in the other the patient had left Calcutta 45 days before developing the disease. A case of plague on the s.s. Golconda developed in December, 1898, at least three weeks after the ship had sailed from India. Many other instances of the kind might be quoted, as, for example, the case of the two Indian natives who developed plague in bhe Transvaal in the year 1898.
BARRY PUBLic HosPITAL.-At the meeting of jhe Barry District Nursing Association held on May 8th, mder the presidency of Major-General Lee, J.P., it was stated that the expenditure during the year amounted to 1373 and the income to <61587. 471 cases had been ireated during 1899. At the accident hospital 82 cases bad )een admitted.
